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CLAIMS 



[Claim(s)] 

[Claim 1] The stacked type ceramic condenser which the average thickness after baking is 0.5 micrometers or 
more 1.5 micrometers or less, and uses the metal component as an internal electrode layer with the same 
terminal electrode of this capacitor element as a principal component by forming the internal electrode layer of 
the capacitor element which consists of a ceramic dielectric by screen printing or gravure, and is calcinated by a 
capacitor element and coincidence. 

[Claim 2] The stacked type ceramic condenser which the average thickness after baking is 0.3 micrometers or 
more 1.0 micrometers or less, and uses the metal component as an internal electrode layer with the same 
terminal electrode of this capacitor element as a principal component by forming the internal electrode layer of 
the capacitor element which consists of a ceramic dielectric by the thin film forming method, and is calcinated 
by a capacitor element and coincidence. 

[Claim 3] The stacked type ceramic condenser which the average thickness after baking is 0.3 micrometers or 
more 1 .0 micrometers or less, and uses the metal component as an internal electrode layer with the same 
terminal electrode of this capacitor element as a principal component by forming the internal electrode layer of 
the capacitor element which consists of a ceramic dielectric by the electroless deposition method, and is 
calcinated by a capacitor element and coincidence. 

[Claim 4] Claims 1 and 2 whose internal electrodes are nickel, or the stacked type ceramic condenser of any one 
publication of three. 

[Claim 5] Claims 1 and 2 formed with the mineral constituent which the terminal electrode used nickel powder as 
the principal component, and added the symbiosis ground of the dielectric materials of an element assembly and 
this presentation as an additive in 50 or less % of the weight of the range 5% of the weight or more, and the 
paste which comes to knead an organic binder and a solvent at least, or the stacked type ceramic condenser of 
any one publication of three. 

[Claim 6] It is formed by screen printing or gravure. The dielectric layer to which the average thickness after 
baking is formed by the 0.5-micrometer or more an internal electrode layer, the thin film forming method, or an 
electroless deposition method 1.5 micrometers or less, and the thickness after baking uses 0.3-micrometer or 
more an internal electrode layer and barium titanate 1.0 micrometers or less as a principal component The non- 
sintered stacked type ceramic condenser with which it comes to carry out the number-of-layers laminating of 
the request is produced. After carrying out desiccation hardening of the non-sintered stacked type ceramic 
condenser at the temperature of 200 degrees C or less among atmospheric air, The manufacture approach of 
the stacked type ceramic condenser which bevels, degreases after making the end face of a non-sintered 
stacked type ceramic condenser which performed the beveling apply and dry terminal electrode paste, and is 
calcinated further. 

[Claim 7] It is formed by screen printing or gravure. The dielectric layer to which the average thickness after 
baking is formed by the 0.5-micrometer or more an internal electrode layer, the thin film forming method, or an 
electroless deposition method 1.5 micrometers or less, and the thickness after baking uses 0.3-micrometer or 
more an internal electrode layer and barium titanate 1.0 micrometers or less as a principal component The non- 
sintered stacked type ceramic condenser with which it comes to carry out the number-of-layers laminating of 
the request is produced. Desiccation hardening of the non-sintered stacked type ceramic condenser is carried 
out at the temperature of 200 degrees C or less among atmospheric air. The manufacture approach of the 
stacked type ceramic condenser which performs beveling, degreases the stacked type ceramic condenser which 
beveled non-sintered [ formed / terminal electrode ], and is further calcinated after making the end face apply 
and dry terminal electrode paste. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if a dielectric layer follows this invention on carrying out thin layer quantity 
lamination and an internal electrode layer carries out lamination, it relates to the stacked type ceramic 
condenser which can fully take connection between an internal electrode and an external electrode, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Since an electrode and dielectric materials are constituted in the shape of a layer, 
and are unified by the ceramic production technique and it solidifies, as for a stacked type ceramic condenser, 
small and a mass thing are obtained. Since an electrode is furthermore built in, a magnetic-induction component 
shows the engine performance which was excellent also in the RF application few. Moreover, since a chip mold 
does not have lead wire, direct attachment is possible in the case of component mounting, the demand to the 
formation of small lightweight of electronic equipment is also matched, and development will be expected 
increasingly from now on. 

[0003] On the other hand, aluminum electrolysis, tantalum electrolysis, an organic film, etc. are raised from the 
classification in the quality of the material of a capacitor, and it is in those all and rivalry from the capacitor 
range of a stacked type ceramic condenser. The future demands to such a laminating ceramic condenser are a 
miniaturization, large-capacity-izing, and low-pricing. 

[0004] a miniaturization — receiving — a chip configuration — 3.2mmx1.6mm to 2.0mmx1 .25mm, and 
1.6mmx0.8mm — further — 1.0mmx0.5 mm and 0.6mmx0.3mm — ** — the measure to say is made. 
[0005] Base-metal-izing an internal electrode is performed about low-pricing. In the mass article it is unrefined 
from a thin layer quantity laminating especially, the ratio of the internal electrode ingredient cost occupied to a 
production cost is very high, and base-metal-izing of an internal electrode, especially nickel(nickel)-ization are 
progressing splendidly. 

[0006] If it turns to large capacity-ization, the measure for realizing expansion of current and the capacity region 
as a stacked type ceramic condenser and the same capacity in a smaller configuration is advanced energetically, 
and a raise in the dielectric constant of dielectric materials, high lamination, and the lamination of a dielectric 
layer are effective means. 

[0007] The lamination of a dielectric layer is especially the most effective approach, when it is going to obtain 
the biggest possible capacity within a standard size. Therefore, many measures are made from the method-of- 
construction side. 

[0008] Next, in carrying out the thin layer quantity lamination of the dielectric layer, existence of an internal 
electrode serves as an important key. Many dielectric layers which have an internal electrode are accumulated, 
and the stacked type ceramic condenser is having structure where the internal electrode was pulled out by turns 
by the end face of a layered product as already known well. Namely, it becomes the form which carried out 
parallel connection in the direction of a laminating, and the more the number of laminatings increases, the more 
acquisition capacity can be enlarged. 

[0009] However, since a stacked type ceramic condenser takes the above-mentioned structure, an internal 
electrode cannot be formed in the whole surface. That is, the margin of constant width is needed by the reason 
nil why it is the same also between the internal electrode layers which need the margin of the constant width for 
securing insulation between an element assembly side face and an internal electrode, and are pulled out by the 
end face with opposite element assembly end face and its end face. Therefore, originally in the part in which an 
internal electrode layer exists, and the part not existing, thickness will differ. In practice, although the thickness 
of an internal electrode layer will be absorbed by compression of a dielectric layer, when a dielectric layer 
carries out lamination, it cannot fully be absorbed at the time of a laminating press, but causes a poor laminating 
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at it. Therefore, in order to realize lamination of a dielectric layer, lamination also of the internal electrode layer 
must be carried out to coincidence. 

[0010] About the lamination of an internal electrode layer, the approach of forming an internal electrode in JP.1- 

42809.A etc. by the thin film forming method is indicated, for example. Moreover, the approach of forming an 

internal electrode layer by the electroless deposition method is indicated by JP,6-232000,A. 

[001 1] Next, the conventional configuration of the terminal electrode of a stacked type ceramic condenser is 

explained. 

[0012] When it is the stacked type ceramic condenser with which Pd of noble metals is used as an internal 
electrode, in order to obtain an internal electrode layer and an electric flow, it is common after element assembly 
baking that the paste for terminal electrodes (external electrode) which uses Ag as a principal component can be 
burned at the temperature of 600 to about 800 degrees C among air. 

[0013] On the other hand, in the stacked type ceramic condenser which uses nickel of base metal as an internal 
electrode, Ag is hardly used as a terminal electrode. It is because Ag does not make nickel and an alloy, so it 
becomes impossible to obtain capacity. 

[0014] Therefore, the method of a terminal electrode layer being burned in nitrogen-gas-atmosphere mind after 
baking using the nickel of an internal electrode layer and the copper paste with which an electric flow is obtained 
easily is taken. Therefore, the chipping of the angle of a product etc. is prevented and beveling for raising 
flexibility-proof ability is performed after baking. 

[0015] After the terminal electrode layer formed by the aforementioned approach is able to be burned, a stacked 
type ceramic condenser is obtained by performing tinning for improving soldering nature, or pewter plating to a 
nickel-plating pan. 
[0016] 

[Problem(s) to be Solved by the Invention] There are various items, such as electrical characteristics, thermal 
resistance, a mechanical strength, and dependability, in the engine performance requested from a stacked type 
ceramic condenser. 

[0017] About internal structure defects, such as delamination and a crack, canceling mostly is possible by 
carrying out lamination of the internal electrode shown in the Prior art by the thin film forming method and the 
electroless deposition method. 

[0018] However, about connection of electrical characteristics and the foreign news in division, it becomes 
difficult as an internal electrode layer carries out lamination. When Cu can be burned in nitrogen as a terminal 
electrode after baking, it is rare for terminal electrode formation to become the cause which causes the internal 
structure defect of an element assembly. However, it is hard to take an electric flow with an internal electrode, 
and there is a problem that the capacity as a design is not obtained. Generally, it has the temperature as low as 
700 to 900 degrees C which can be burned in Cu, and is for fully not alloying with nickel of a thin internal 
electrode layer. 

[0019] Moreover, the level difference produced with an internal electrode is not reduced by the lamination of an 
internal electrode to thin layer quantity lamination, but various methods of construction with which a level 
difference is fill uped are also indicated (for example, JP,1-1 79407,A, JP,1-208824,A, etc.). 

[0020] However, they become complicated and have the problem of spoiling productivity greatly while the routing 
counter of these methods of construction increases. The method of construction that productivity is low about 
especially the high laminate with which free requires a man day is a big problem. 

[0021] Furthermore, various methods of making it the thickness of the cash-drawer part to an end face become 
thick are also indicated from the thickness of the lap part of the internal electrode for obtaining capacity (for 
example, JP,6-231992,A etc.). 

[0022] However, like [ this method of construction ] the method of construction which cancels the above- 
mentioned level difference, although the technical problem about connection of the inner foreign news is 
solvable, a routing counter increases, it becomes complicated and there is a problem of spoiling productivity 
greatly. 

[0023] Without producing internal structure defects, such as delamination and a crack, even if a dielectric layer 
carries out thin layer quantity lamination, this invention can fully take connection of the inner foreign news, and 
aims at offering the stacked type ceramic condenser with which design capacity is obtained certainly, and its 
manufacture approach. 
[0024] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the internal electrode 
layer of the capacitor element which consists of a ceramic dielectric is formed by screen printing or gravure, the 
average thickness after baking is 0.5 micrometers or more 1.5 micrometers or less, and this invention uses the 
metal component as an internal electrode layer with the same terminal electrode of this capacitor element as a 
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principal component, and is calcinated by a capacitor element and coincidence. 
[0025] 

[Embodiment of the Invention] The internal electrode layer of the capacitor element which consists of a ceramic 
dielectric is formed by screen printing or gravure, the average thickness after baking is 0.5 micrometers or more 
1.5 micrometers or less, and invention according to claim 1 uses the metal component as an internal electrode 
layer with the same terminal electrode of this capacitor element as a principal component, and is calcinated by a 
capacitor element and coincidence. 

[0026] Moreover, the internal electrode layer of the capacitor element which consists of a ceramic dielectric is 
formed by the thin film forming method, the average thickness after baking is 0.3 micrometers or more 1.0 
micrometers or less, and invention according to claim 2 uses the metal component as an internal electrode layer 
with the same terminal electrode of this capacitor element as a principal component, and is calcinated by a 
capacitor element and coincidence. 

[0027] Moreover, the internal electrode layer of the capacitor element which consists of a ceramic dielectric is 
formed by the electroless deposition method, the average thickness after baking is 0.3 micrometers or more 1.0 
micrometers or less, and invention according to claim 3 uses the metal component as an internal electrode layer 
with the same terminal electrode of this capacitor element as a principal component, and is calcinated by a 
capacitor element and coincidence. 

[0028] Moreover, claims 1 and 2 or the internal electrode of any one publication of three of invention according 
to claim 4 is nickel. 

[0029] Moreover, invention according to claim 5 is formed with the mineral constituent to which claims 1 and 2 
or the terminal electrode of any one publication of three used nickel powder as the principal component, and 
added the dielectric materials of an element assembly, and the symbiosis ground of this presentation in 50 or 
less % of the weight of the range 5% of the weight or more as an additive, and the paste which comes to knead 
an organic binder and a solvent at least. 

[0030] Moreover, invention according to claim 6 is formed by screen printing or gravure. The dielectric layer to 
which the average thickness after baking is formed by the 0.5-micrometer or more an internal electrode layer, 
the thin film forming method, or an electroless deposition method 1.5 micrometers or less, and the thickness 
after baking uses 0.3-micrometer or more an internal electrode layer and barium titanate 1.0 micrometers or less 
as a principal component The non-sintered stacked type ceramic condenser with which it comes to carry out 
the number-of-layers laminating of the request is produced. After making the end face of a non-sintered 
stacked type ceramic condenser which performed beveling and performed the beveling after carrying out 
desiccation hardening of the non-sintered stacked type ceramic condenser at the temperature of 200 degrees C 
or less among atmospheric air apply and dry terminal electrode paste, it degreases and calcinates further. 
[0031] Moreover, invention according to claim 7 is formed by screen printing or gravure. The dielectric layer to 
which the average thickness after baking is formed by the 0.5-micrometer or more an internal electrode layer, 
the thin film forming method, or an electroless deposition method 1.5 micrometers or less, and the thickness 
after baking uses 0.3-micrometer or more an internal electrode layer and barium titanate 1.0 micrometers or less 
as a principal component The non-sintered stacked type ceramic condenser with which it comes to carry out 
the number-of-layers laminating of the request is produced. After carrying out desiccation hardening of the non- 
sintered stacked type ceramic condenser at the temperature of 200 degrees C or less among atmospheric air 
and making the end face apply and dry terminal electrode paste, beveling is performed, the stacked type ceramic 
condenser which beveled non-sintered [ formed / terminal electrode ] is degreased, and it calcinates further. 
[0032] Without producing internal structure defects, such as delamination and a crack, even if a dielectric layer 
carries out thin layer quantity lamination by the above configuration and manufacture approach, connection of 
the inner foreign news can fully be taken and it has an operation that design capacity is obtained certainly. 
[0033] (Gestalt 1 of operation) The slurry which consists of the dielectric-materials powder of about 0.8 
micrometers of mean diameters and the organic binder which use barium titanate as a principal component, and 
a plasticizer first was produced. The green sheet was fabricated on the PET film with the doctor blade method 
using the slurry. The thickness after desiccation of a green sheet was adjusted so that it might be set to about 
5.5 micrometers. In addition, about 50-micrometer green sheet was also fabricated by the above-mentioned 
slurry after desiccation as a sheet for forming the vertical invalid layer at the time of a laminating. 
[0034] Next, the electrode sheet for an imprint in which the desired internal electrode pattern was formed was 
produced with screen printing on the PET film using the conductive paste which uses nickel as a principal 
component. A conductive paste is not crawled in the front face of the PET film used here, and mold release 
processing with the sufficient detachability at the time of an electrode imprint is performed to it. The mean 
particle diameter of nickel powder used for the conductive paste is about 0.3 micrometers. 500 meshes and the 
stainless steel mesh of 3 micrometers of emulsion thickness were made into the start at the screen for printing. 
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and two or more sorts of versions were used so that various internal electrode thickness after baking could be 
changed. Moreover, the internal electrode thickness after baking was adjusted to the desired value also by 
diluting a conductive paste with a solvent. 

[0035] A non-sintered stacked type ceramic condenser (it is henceforth indicated as a raw chip) is produced 
using the green sheet and the electrode sheet for an imprint which were prepared as mentioned above. In 
addition, work-piece size at the time of a laminating was set to 15cmx15cm. Therefore, the laminating of two or 
more raw chips will be carried out at once. The up-and-down invalid layer made it as three 50-micrometer 
sheets, and the dielectric layer made the configuration of the produced raw chip 250 layers. The laminating dealt 
with the dielectric sheet and the electrode sheet, while the PET film had been attached, and with the imprint 
method of construction, it repeated the imprint laminating until it became the aforementioned configuration. 
Imprint conditions were made into 85 degrees C and 100kg/cm2. Then, the aggregate of the raw chip obtained 
by doing in this way is cut to the piece of an individual. The sectional view of a raw chip is shown in drawing 2 . 
It has simplified about the number of laminatings, or the proportion. Here, 1 shows a dielectric layer and 2 shows 
the internal electrode. 

[0036] The dimension of a raw chip was beforehand designed in consideration of sintering contraction so that it 
might become a 2.0mmx1.25mm (20125 types) configuration after baking. 

[0037] After carrying out desiccation hardening of the raw chip produced as mentioned above at 200 degrees C 
among atmospheric air, the end face of a raw chip which performed beveling and performed the beveling was 
made to apply and dry terminal electrode paste. The weight reduction after desiccation hardening was about 3 to 
4%. The 0.3-micrometer thing was used for nickel powder of terminal electrode paste like the internal electrode. 
Moreover, the addition of the symbiosis ground was made into 10 % of the weight. These mineral constituents 
and the vehicle which consists of ethyl cellulose as an organic binder prepared beforehand and an alpha- 
terpineol as a solvent were kneaded by 3 roll mills, and terminal electrode paste was obtained. The spreading 
thickness after desiccation of a terminal electrode layer is about 20 micrometers. 

[0038] Next, by holding each 500 lots at a time the raw chip with a terminal electrode obtained by doing in this 
way at 400 degrees C among nitrogen-gas-atmosphere mind for 4 hours, the debinder was carried out and this 
baking was performed by holding at 1300 degrees C in a hypoxia partial pressure ambient atmosphere further for 
2 hours. 

[0039] The sectional view of the stacked type ceramic condenser which applied and calcinated the terminal 
electrode to drawing 3 is simplified and shown. About the beveling part, the expression is omitted in drawing. 
Here, in a dielectric layer and 2, an internal electrode and 3 show a terminal electrode layer, and 4 shows [ 1 ] 
the raw chip after baking, respectively. 

[0040] Spreading desiccation of the silver paste for external electrodes was carried out so that the whole 
terminal electrode section might be covered, and it burned to the sintered compact produced as mentioned 
above at 600 degrees C in atmospheric air at the belt furnace, and the 2nd terminal electrode layer was formed 
in it. Furthermore, the nickel layer and the solder layer were formed by performing plating for 45 minutes each 
with electrolysis plating on said 2nd terminal electrode layer, and ************************** in nickel was 
obtained. The thickness of about 2 micrometers and pewter plating of the thickness of nickel plating was about 1 
micrometer. 

[0041] The sectional view of the stacked type ceramic condenser which uses as an internal electrode nickel 
produced as mentioned above by drawing 1 is simplified and shown, here — 1 — a dielectric layer and 2 — in 
the 2nd terminal electrode layer and 6, a nickel-plating layer and 7 show a pewter deposit, and, as for an internal 
electrode and 3, 8 shows [ a terminal electrode layer and 5 ] a stacked type ceramic condenser, respectively. 
[0042] Various evaluations were performed using the sample produced as mentioned above. The stacked type 
ceramic condenser produced to (Table 1) was arranged and set with the internal electrode thickness after 
baking, and the evaluation result was also indicated. This invention of the lot which put * mark in (Table 1) is out 
of range, and it is indicated as an example of a comparison. 

[0043] After not forming a terminal electrode, but beveling a sintered compact as an example of a comparison 
and applying and drying commercial Cu foreign news paste, what was able to be burned in 900-degree-C 
nitrogen-gas-atmosphere mind was prepared. In addition, same plating processing was performed also in Cu 
foreign news article. 

[0044] Moreover, the lot which put # mark is what applied and calcinated terminal electrode paste, and it is 
prepared in order to check the internal structure at the time of calcinating only with an element assembly. 
[0045] Next, evaluation criteria and the evaluation approach are explained. The internal structure defect checked 
the internal structure for what was chosen at random out of the produced stacked type ceramic condenser with 
the optical microscope after resin ****** and polish in the direction of L, and every 50 directions each of W. 
When polish was the direction of L, it was recommended and checked to two points, the location (edge) an 
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internal electrode begins to appear, and an element assembly center section. Moreover, in the case of the 
direction of W, it checked by two points, the location (edge) a counterelectrode begins to appear, and an element 
assembly center section, the result — being the same (Table 1) — it was shown. Moreover, when the thickness 
of the dielectric layer after baking was measured by this sample, it was about 3.5 micrometers. 
[0046] Next, two kinds of approaches estimated the connection condition of an internal electrode and a terminal 
electrode. One observes a connection condition with an optical microscope, and it evaluates it qualitatively. In 
order to evaluate a internal structure defect as a sample for evaluation, what carried out [ ****** ] was used in 
the direction of L. In addition, the evaluation location was used as the center section. Another side performed 
volumetry about 100 samples, and evaluated whether the capacity as a design would be obtained. And what has 
a low capacity was judged to be a capacity omission (for it to be indicated as C small painting) 10% or more to 
design capacity, and the rate was shown in Table 1 Inside. 
[0047] 
[Table 1] 
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[0048] By this invention, even if an internal electrode carries out lamination, an electric flow is obtained certainly 
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and can realize in nickel with no internal structure defect so that more clearly 

than the result of (Table 1). Moreover, also about the basis which carried out range limitation in the claim of this 
invention, it is clearer than (Table 1). That is, if internal electrode thickness becomes thinner than 0.5 
micrometers, a continuity is not acquired by the internal electrode itself and the designed capacity cannot be 
obtained. Moreover, it is because a internal structure defect will occur irrespective of the existence of a terminal 
electrode when it becomes thicker than 1 .5 micrometers. 

[0049] In the gestalt of this operation, although screen printing was used as the formation approach of an 
internal electrode, it checked that the same effectiveness was acquired also in the gravure approach. 
[0050] Furthermore, it does not restrict to a thing with a mean particle diameter of 0.3 micrometers about nickel 
powder for internal electrodes. However, when making lamination possible, thing at least 0.4 micrometers or less 
is desirable. 

[0051] (Gestalt 2 of operation) By the same approach as the gestalt 1 of operation, the dielectric green sheet 
was produced first. 

[0052] Next, the electrode layer was formed on the PET film by vacuum evaporations The approach prepares 
for the part used as an electrode layer the film for masks which has the predetermined pattern which prepared 
the hole, piles this up with the PET film as a substrate, and carries out insertion arrangement at a vacuum 
evaporation system. And heating evaporation of the nickel of the source of vacuum evaporationo was carried 
out, it vapor-deposited from the film for masks, and the electrode layer sheet which has a predetermined pattern 
on a PET film was produced. 

[0053] The laminating ceramic condenser was hereafter produced by the approach same with having been shown 
in the gestalt 1 of operation, and same evaluation was performed. The result was shown in (Table 2). This 
invention of the lot which put * mark in (Table 2) is out of range, and it is indicated as an example of a 
comparison. Moreover, the lot which put # mark is what applied and calcinated terminal electrode paste, and it is 
prepared in order to check the internal structure at the time of calcinating only with an element assembly. 
[0054] 
[Table 2] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2005/11/29 



JP.2000-243650.A [DETAILED DESCRIPTION] 



7/10 s<—i> 



_> 

m 

m 

s 



9 
10* 



O 



S 



If 



s 



iff 



«0f 

if 



HE 



s 



if 



m 

h 



K- 



8 



s 



s 



on 
» 

IP 

at 



s 



g 



s 



s 



CO 



CO 



ill 



ft 



2? 



g 



g 



g 



g 



g 



g 



8 



8 



<5i 



s 



g 



g 

55 



s 

mm- 



o 



CM 



CM CO 



CO 



7 



[0055] By this invention, even if an internal electrode carries out lamination, an electric flow is obtained certainly 
and can realize ************************** in nickel with no internal structure defect, so that more clearly 
than the result of (Table 2). Moreover, also about the basis which carried out range limitation in the claim of this 
invention, it is clearer than (Table 2). That is, if internal electrode thickness becomes thinner than 0.3 
micrometers, a continuity is not acquired by the internal electrode itself and the designed capacity cannot be 
obtained. Moreover, it is because a internal structure defect will occur irrespective of the existence of a terminal 
electrode when it becomes thicker than 1.0 micrometers. Here, since it does not contain an organic component 
in an electrode layer in vacuum evaporationo, the thin layer limitation of an internal electrode has moved 
********** to the thinner side at the lifting compared with the case of the gestalt 1 of operation at the time of 
baking of an element assembly because [ pile ]. Conversely, since it is hard to become mesh-like like [ in case 
an internal electrode layer is screen-stencil ] when it thickens, an up-and-down dielectric layer stops being able 
to put an internal electrode layer easily firmly through the mesh, and a internal structure defect becomes easy 
to happen. 

[0056] In the gestalt of this operation, although vacuum evaporationo was used as the formation approach of an 
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internal electrode, it is also possible to use the sputtering method. Since especially vacuum deposition has the 
quick vapor rate, short-time formation of a metal membrane is possible, and although it is a desirable approach, 
since presentation fluctuation tends to take place when the ingredient of a metal membrane is an alloy system, it 
is desirable to use sputtering in this case. 

[0057] Moreover, although how to use a mask was indicated about patterning of an internal electrode, it is also 
an effective means not to restrict to this approach, to vapor-deposit a metal membrane all over a PET film, to 
carry out patterning by etching after that, or to process the metal mold side of a press so that patterning can be 
carried out at the time of a laminating imprint. 

[0058] (Gestalt 3 of operation) By the same approach as the gestalt 1 of operation, the dielectric green sheet 
was produced first. 

[0059] Next, the electrode layer was formed on the PET film by electroless nickel plating. On the PET film with 
which mold release processing was performed, the approach prepares the mask which made the hole only for the 
part which contributes to an internal electrode in the shape of [ predetermined ] a pattern, and lays it on top of 
it with a film. Palladium activation liquid is applied from the mask side of a set of these two piled-up films, and 
activation is performed. Next, the internal electrode which consists of a metallic foil of nickel by the electroless 
nickel plating using the reducing agent of a hydrazine or a boron system was formed on the PET film. 
[0060] The laminating ceramic condenser was hereafter produced by the approach same with having been shown 
in the gestalt 1 of operation, and same evaluation was performed. The result was shown in (Table 3). This 
invention of the lot which put * mark in (Table 3) is out of range, and it is indicated as an example of a 
comparison. Moreover, the lot which put # mark is what applied and calcinated terminal electrode paste, and it is 
prepared in order to check the internal structure at the time of calcinating only with an element assembly. 
[0061] 
[Table 3] 
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[0062] By this invention, even if an internal electrode carries out lamination, an electric flow is obtained certainly 
and can realize ************************** in nickel with no internal structure defect, so that more clearly 
than the result of (Table 3). Moreover, also about the basis which carried out range limitation in the claim of this 
invention, it is clearer than (Table 3). That is, if internal electrode thickness becomes thinner than 0.3 
micrometers, a continuity is not acquired by the internal electrode itself and the designed capacity cannot be 
obtained. Moreover, it is because a internal structure defect will occur irrespective of the existence of a terminal 
electrode when it becomes thicker than 1 .0 micrometers. Here, the thin layer limitation of an internal electrode 
depends on the same reason [ having moved to the thinner side compared with the case of the gestalt 1 of 
operation ] as the case of the vacuum evaporationo shown in the gestalt 2 of operation. Moreover, the same is 
said of the result at the time of thickening. 

[0063] In the gestalt of this operation, although electroless deposition was performed where patterning of the 
configuration of an internal electrode is carried out, it is also an effective means not to restrict to this approach, 
to form a metal membrane by electroless deposition all over a PET film, to carry out patterning by etching after 
that, or to process the metal mold side of a press so that patterning can be carried out at the time of a 
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laminating imprint. 

[0064] In the gestalten 1-3 of this operation, although the dielectric materials used as a dielectric layer were not 
indicated in detail, the reason is because this invention is not what receives limitation with a dielectric-materials 
presentation. However, when using nickel as an internal electrode layer, it cannot be overemphasized that a 
dielectric layer must be formed with the dielectric materials which have reducibility-proof. 
[0065] If it furthermore adds, since this invention aims at the thin layer quantity laminate, as mean particle 
diameter of dielectric-materials powder, a thing 1 micrometer or less is desirable, and it is more more desirable 
still to use a thing 0.8 micrometers or less, when securing dependability. 

[0066] Moreover, it faced producing the raw chip before baking, and the beveling process was performed before 
applying terminal electrode paste. However, even if it performed the beveling process after it carried out 
spreading desiccation of the terminal electrode, it checked that a problem did not arise. 

[0067] Moreover, as terminal electrode paste, although **** used 10% of the weight of the thing, it checked that 
connectability with an internal electrode was securable from 5 % of the weight to 50 % of the weight. In addition, 
although the connectability with an internal electrode of the basis of range limitation is satisfactory at 5 or less 
% of the weight, an adhesive property with an element assembly is not acquired. Moreover, it is because 
connectability generates the problem that cannot fully secure but tandelta in electrical characteristics gets 
worse, at 50 % of the weight or more even if an internal electrode becomes thick. 
[0068] 

[Effect of the Invention] Without producing internal structure defects, such as delamination and a crack, by this 
invention, even if a dielectric layer carries out thin layer quantity lamination, connection of the inner foreign 
news can fully be taken and design capacity becomes possible [ realizing the reliable stacked type ceramic 
condenser obtained certainly ]. Simultaneously, the manufacture approach of this invention enables it to 
manufacture the above-mentioned stacked type ceramic condenser by the high yield easily. 
[0069] Furthermore, by this invention, the small large capacity and low price which are the request of a 
commercial scene can be realized, as a result small lightweight-ization of electronic equipment can also be 
enabled. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the stacked type ceramic condenser in the gestalt of 1 operation of this 
invention 

[Drawin g 2] The sectional view of the raw chip before this baking 

[Drawing 3] The sectional view of the stacked type ceramic condenser which applied and calcinated this terminal 
electrode layer 
[Description of Notations] 

1 Dielectric Layer 

2 Internal Electrode 

3 Terminal Electrode Layer 

4 Raw Chip after Baking 

5 2nd Terminal Electrode Layer 

6 Nickel-Plating Layer 

7 Pewter Deposit 

8 Stacked Type Ceramic Condenser 
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